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THE CAUSE OF COLOR IN ROSE QUARTZ 
Epw. F. Hoven, Universily of Michigan 
I. INTRODUCTION 


The growth of the literature on the subject of allochromatic 
coloring in minerals is but another indication of the trend of 
mineralogical research away from a mere recording of physical 
and chemical properties to the more fundamental and more 
fascinating study of the causes for the observed phenomena. A 
survey of that literature, however, shows that the work done on 
the subject has been largely of a general nature. Investigators 
have studied one or two specimens each of many minerals, rather 
than a Jarge number of specimens of one mineral. The result is 
that for most allochromatic species the question of what causes 
their color is an open one, whcse solution is only inferred. 

The work described in this paper represents an intensive study 
of only one mineral, rose quartz. The nature of its pigment was 
investigated by all the methods which have been employed in 
such researches; by analysis, by the observation of its absorption 
spectrum and its pleochroism, by attempts to reproduce the color 
synthetically, through the study of its decolorization by heat 
and its behavior when exposed to radiation by radium prepara- 
tions. The work on decolorization and the effect of radiations 
was carried out by Drs. S. C. Lind and D. C. Bardwell’ of the 
U. S. Bureau of Mines, at the Reno, Nevada, station. The writer 
wishes to express his great indebtedness for this assistance. 

In this investigation 21 specimens of rose quartz, from as many 
localities, were used. Several specimens of ordinary white peg- 
matitic quartz were also studied for comparison with the rose 
quartz. The following table lists these specimens, with their 
locality, the source from which they were obtained, and the 
number by which they are designated in this paper. They are 
arranged in 13 classes on the basis of the depth of their color; 


1Dr, Bardwell continued the work after Dr. Lind’s transfer to Washington, 
in June. The work was begun in January and concluded in October, 1923 
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passing from class i, deep rose, to class xiii, white. This classifi- 
cation was made by Dr. Lind. The writer wishes to acknowledge 
the assistance of the following, in securing the specimens: Prof. 
T. L. Watson, University of Virginia; Prof. C. Palache, Harvard 
University; Messrs. J. W. Eggleston, Riverside, Cal.; M. Vonsen, 
Petaluma, Cal.; A. O. Woodford, Claremont, Cal.; Lazard Cahn; 
G. S. Scott; and Ward’s Natural Science Establishment. 


Tasitr I. LOocaLity AND SOURCE OF THE SPECIMENS USED IN THE EXPERIMENTS 
AND ANALYSES 
(ARRANGED IN 13 CLASSES AccoRDING To DEPTH OF CoLorR) 
SPEC CoLoR : 
NO CoLoR CLASS LocaLity SOURCE 


30 Very deep rose-67’’d’ 


Rossing, S. W. Africa 


C. Palache 


12a2 ii Sahanisota, Madagascar Ward's Nat. Sci. Est. 
1 Deep iii | Bad Lands, S. D. Univ. of Mich. collection 
9 rose iii Pisch, Bohemia Ward’s Nat. Sci. Est. 
8 67"e iv Rubenstein, Germany Ward’s Nat. Sci. Est. 
20 Vv Minas Geraes, Brazil Ward’s Nat. Sci. Est. 
2a2 Vv Tulare Co., Cal. M. Vonsen 
16 Rose vi Custer, S. D. Univ. of Mich. collection 
7 67'f vi Twiesel, Bavaria Univ. of Mich. collection 
28 vi Cahuilla, Riverside Co., M. Vonsen 
Cal. 
14 vii | Oxford Co., Me. Lazard Cahn 
11 viii | Grafton, N. H. Ward’s Nat. Sci. Est. 
18 ix Dodgington, Ct. G. S. Scott 
10 Pale ix Acworth, N. H. Ward’s Nat. Sci. Est. 
1 rose ix I. of Shikoku, Japan G. S. Scott 
13 67g ix Southbury, Ct. Lazard Cahn 
19 x Newton, Ct. G. S. Scott 
24 x2 West Riverside, Cal. J. W. Eggleston 
2 xi Bedford, N. Y. Univ. of Mich. collection 
23 Very pale xii | Pala (?), Cal. J. W. Eggleston 
3 rose—67’g xii | Paris, Me. E. Bo: 
12b?2 xiii Sahanisota, Madagascar Ward’s Nat. Sci. Est. 
4 xiii | Deering, N. H. E. F. H. 
21b2 White xiii | Tulare Co., Cal. M. Vonsen 
64 xiii Acworth, N. H. E. F. H. 
27 xiii Grafton, N. H. Univ. of Mich. collection 
2» «| xiii_| Acworth, N. H. E. F.H. 


*12a and 12b, and 21a and 21b, respectively, are differently colored parts of the same specimen. 
3 The colors in terms of Ridgway’s scale (Robert Ridgway, Color Standards and Color Nomen- 
clature, Washington, 1912). 


‘This is a very granular sugary quartz, apparently white; but very pale rose in transmitted light 
II. THE PHYSICAL PROPERTIES OF ROSE QUARTZ 
Rose quartz varies in color from a faintly perceptible pink 


through all intermediate tints to a deep rose; corresponding to 
Ridgway’s 67''d, laelia pink. The mineral has a vitreous to greasy 
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lustre, and is either transparent with a clear jelly like appearance, 
or translucent, never entirely opaque. Rose quartz is practically 
always opalescent and exhibits asterism. Kalkowsky® fully dis- 
cusses this, but states that the color has nothing to do with the 
asterism. 

The amount of impurities present in rose quartz is so small as to 
have no appreciable effect on its density or optical constants. 
Variations in these properties can not be made use of in the 
determination of the cause of the rose color. 

True rose quartz is always massive. As noted by the writer,’ 
pink crystals are sometimes found, but their color may be ascribed 
to microscopic inclusions of hematite. This differentiates them 
from rose quartz. The massive form of rose quartz is in sharp 
contrast to the well crystallized character of amethyst and smoky 
quartz, and may have some, at present unknown, relation to the 
differences in the color of these varieties from that of rose quartz.® 


IT. THE OCCURRENCE OF ROSE QUARTZ 


It is necessary, for a full treatment of the possible causes of the 
rose color of this type of quartz, to describe the conditions under 
which it was formed. Rose quartz occurs almost invariably in 
association with granitic rocks.® It is itself, like white vein quartz, 
the extremely siliceous differentiation product of an already 
highly siliceous magma. While this mineral is usually associated 
with granites, it is actually found in related pegmatites, or in 
hydrothermal quartz veins, traversing either the country rock or 
the granite itself. 


5 Ernst Kalkowsky. Z. Kryst. Mincral., 55, 23-50, (1915). 

8 Kadokura (Beitr. Min. Japan, (1915) 5, 269-74) gives the indices of rose quartz 
from Godo as wp 1.543950, ep 1.553215. These agree very closely with the values 
given for rock crystal: 1.54418 and 1.55328 (Dana). 

7 Edw. F. Holden. Amer. Mineral., 8, 117-21 (1923). 1% 

8 Lacroix (Mineralogie de Madagascar, I, 200; Paris, 1922) says: “It is inter- 
esting to note that amethyst is frequent in the drusy crystals of quartz in peg- 
matites, but never exists in that quartz which goes to make up the rock; on the 
contrary, the rose quartz, common in the essential quartz of the pegmatites, has 
never been found in the transparent drusy crystals.” Kalkowsky (0p. cit.) states 
“free crystals of rose quartz do not exist, the so-designated crystals from Vurcha, 
India, and Hungary, are not opalescent rose quartz, but are colored in another 

a Ad) 
‘ ‘ The writer has found but one instance in the literature in which the parent 
igneous rock is not a granite. At the Summer Rose claim, Tulare Co., Cal., it a 
quartz diorite, but this rock is closely related to granite in its acidic composition. 
(U.S. Mineral Resources, Gems and Precious Stones, 1911, 30-1.) 
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The aqueous solutions carrying silica also contained mineralizers, 
such as F, B, and COs, which may have aided in the production of 
the color in the quartz deposited from the solution. 

With respect to the associated minerals, deposits of rose quartz 
may be classified as follows: (a) rose quartz in pegmatites, 
associated with the ordinary pegmatite minerals (feldspar, mica, 
black tourmaline, garnet, beryl). Represented by the localities 
in South Dakota; Colorado; New York; Connecticut; Norway, 
Maine; in ‘the Waldegebirge; and Montagny and Chanteloube, 
France. (b) In pegmatites carrying gem-beryl. Madagascar; 
Albany, Me.; Acworth, N. H.; Rossing, S. W. Africa. (c) In 
lithium pegmatites. Auburn, Norway, and Hebron, Me. (d) In 
quartz veins, often with white quartz. New Hampshire; Connect- 
icut; California; Madagascar. (e) With manganese-bearing 
quartz veins. India; Rabenstein, Bavaria. This is suggestive in 
connection with the theory that the color of rose quartz is due to a 
manganese compound. (f) An unusual association, especially 
since it represents a very peculiar type of rose quartz, is that in 
the Rochester district, Humboldt Co., Nevada. Here the color 
is due to numerous fine inclusions of pink dumortierite. “Between 
the rose quartz and pure pink dumortierite all stages of gradation 
occur, due to intergrowth. . . .”2° (g) So-called rose quartz from 
Langbanshytta in Wermland, Sweden, owes its color to minute 
particles of manganese silicate."! 

Wright and Larsen” tested four specimens of rose quartz for 
the temperature at which they were formed, and found that it 
was in each case below 575°, the inversion point of quartz. These 
specimens were from Maine (two), Connecticut, and New York. 
In the case of white quartz associated with pegmatites, 13 out of 
16 specimens tested were formed at temperatures higher than 575°. 
Lacroix observes that the rose quartz of Madagascar was 
formed below 575°, while the gray pegmatite quartz was usually 
formed above that temperature. The rose quartz generally 
occupies the axis of the veins, and represents the last filling. This 
is of interest in connection with the temperature at which rose 
quartz is decolorized by heat (see part VIII). Apparently a tem- 


10 Adolph Knopf. U.S. Mineral Resources, ii, 893, (1916). 

1 E. Kalkowsky. Z. Kryst. Mincral., 55, 23-50, (1915). 

* I, E. Wright and E. S. Larsen. Amer. J. Sci., 26, 421, (1909). 
* A. Lacroix. Mineralogie de Madagascar, 11, 260. Paris, (1922). 
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perature above the inversion point of quartz prevents the rose 
coloration. 


IV. RADIATIONS AND THE COLOR OF ROSE QUARTZ 


The theories to account for the color of rose quartz are: (1) That 
the color is due to the action of radioactive minerals or solutions 
upon white quartz. (2) That the color is due to some inorganic 
impurity. (3) That the color is due to some organic impurity. 
The last two theories are discussed in part V. Only the first will 
be considered here. 

Doelter’s work concerning radium and mineral colors is well 
known. Among other minerals he has investigated rose quartz. 
Several books and papers give the details of his work and that of 
others.“ It will be sufficient here to state only the theory which 
Doelter proposes to account for the color of rose quartz, sum- 
marize his results, and describe the experiments performed by 
Dr. Lind in that connection. 

It is Doelter’s view that rose quartz, and other colored varieties of 
quartz, may have been derived from colorless or white quartz by 
the action of radiations from radioactive minerals or solutions. 
The radiations are assumed to set free colloidal particles of a 
metal, which produce the color, in the same way that gold particles 
color colloidal gold solutions. Quartz contains sodium and lithium 
silicates as impurities, and Doelter suggests that it may be colloidal 
Na or Li which give rise to the color. 

The loss of color cn heating is ascribed to changes in the degree 
of dispersion of the colloidal particles. But Wild and Liesegang” 
point out that is is extremely doubtful that a migration of dis- 
persed particles could take place in the solid framework of 
crystalline substances. 

The results of Doelter’s experiments are as follows: Rose 
quartz when exposed to the radiations from radium preparations 
gradually changed in color to dark brown or nearly black. This 
occurred regardless of the gas in which the mineral was immersed 
(air, O, or N). A low heat discharges this induced color, leaving 


44, Doelter. Das Radium und die Farben, Dresden, (1910); Die Farben der 
Mineralien; Braunschweig, (1915); Sitz. k. Akad. Wiss. Wien, Math.-naturw. KI. 
117, Abt. 1, 819-44, 1275-1325, (1908); ibid. (with H. Sirk) 119, 1091-1100, (1910); 
ibid. 121, 891-6, (1912); ibid. 129, Abt. 1, 399-403, (1920); Centr. Mineral. (1909). 
232-4; Chem. Zentr., (1914), I, 288. Handbuch der Mineralchemie, II, 143. 

1G O Wild and R. E. Liesegang. Centr. Mineral., 481, (1922). 
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the original rose color. Roentgen rays cause a weak yellow brown 
color to develop. Ultraviolet light has a tendency to decrease the 
rose color somewhat. 

According to some writers long exposure to sun light diminishes 
the color of rose quartz. This has probably been exaggerated. 
Kunz? describes ledges of the mineral, in the Black Hills, S. D., 
which have retained their original color, although presumably 
exposed to the action of the sun since the retreat of the last con- 
tinental glacier. The writer has noted similar occurrences in New 
Hampshire. Lacroix!’ reports prospectors’ statements to the 
effect that in Madagascar the color of rose quartz veins is often 
deeper at the surface than within the vein. 

Dr. Lind, and later Dr. Bardwell, very kindly tested two 
samples of each of 20 of the writer’s rose quartz specimens, and 
four of the white ones, for their behavior to penetrating radiations 
from radium preparations. One of the samples of each of the 
specimens was that of the original rose or white color, while the 
other had been heat-decolorized. The results are given in Table 
II, below. In addition Dr. Bardwell exposed manganese-colored 
silica gels to radium radiations, as described in part IX. 

The effect of radium radiations on rose quartz is to invariably 
produce a color like that of smoky quartz. The heat-decolorized 
and naturally white specimens (color class xiii) behave in the same 
manner as those which are rose colored. In 20 of the 24 specimens 
one week’s radiation with 230 mg. radium produced a moderately 
to very dark smoky color. Of the other four samples (nos. 24, 2, 
23 and 6) a second week’s further radiation brought three to a dark 
color. Only no. 6 was resistant to coloring. This was a granular, 
sugary, nearly opaque specimen, apparently white, but pale rose- 
in transmitted light. It suffered but slight change in color, due 
probably to its granular structure. This should act to greatly 
reduce the color, the effect being analogous to the white color 
of the powder of allochromatic minerals. 

Undoubtedly the smoky coloration is one superimposed upon the 
rose color, and in no way related to it. It-has never been possible 
to reproduce by the action of radium the color of rose quartz, 
either upon naturally white or colorless quartz, or upon heat- 
decolorized rose quartz. 


1% G. F. Kunz. Mineral. Ind., 16, 792, (1907). 
7 A. Lacroix. Mineralogie de la France et ses Colonies, IV, 893. 
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TaBle II. Errect or RApIvM RADIATION ON RosE QUARTZ 
A—Radiation with 230 mg. radium. 


ORIGINAL SPECIMENS 


HEAT-DECOLORIZED SPECIMENS 


Time of 


R 
treatment esult 


Time of 


treatment Result 


Spec. | COLOR 
xo CLASS 
30 7 
12a ll 
9 iii 
1 iii 
8 iv 
20 Vv 
21a Vv 
16 vi 
7 vi 
28 vi 
14 vii 
11 viii 
18 ix 
10 ix 
17 ix 
13 ix 
19 x 
24 x 
(2nd expt.) 
2 xi 
(2nd expt. 
23. 9}! exit 
(2nd expt.) 
12b xiii 
21b xiii 
6 xiii 
(2nd_ expt.) 
27 Y xh 


7 days | Dark smoky color 
147 hrs. Smoky color not quite mask- 
ing original color 
147 hrs. Deep black smoky, com- 
pletely masking original 
color 
168 hrs. Dark smoky 
168 hrs. Dark smoky 
168 hrs. Dark smoky 
170 hrs. Dark smoky 
170 hrs. Dark smoky 
170 hrs. Fairly dark smoky 
171 hrs. Dark smoky 
171 hrs. Dark smoky 
171 hrs. Rapidly developed dark 
smoky 
166 hrs. Dark smoky 
166 hrs. Very dark smoky 
166 hrs. Very dark smoky 
195 hrs. Dark smoky 
195 hrs. Dark smoky 
195 hrs. Light smoky 
172 hrs. Dark smoky 
17.2 hrs. Slight smoky 
167 hrs. Fairly dark smoky 
172 hrs. Slight smoky 
167 hrs. Dark smoky 
190 hrs. Moderate dark smoky 
190 hrs. Moderate smoky 
167 hrs. Very slight change 
190 hrs. No further change 
167 hrs. Very dark smoky 


7 days | Dark smoky color 
147 hrs. Strong black smoky color 


147 hrs. Deep black smoky 


168 hrs. Dark smoky 

168 hrs. Dark smoky 

168 hrs. Dark smoky 

170 his. Moderate dark smoky 
170 hrs. Dark smoky 

170 hrs. Very dark smoky 

171 hrs. Slight smoky 

171 hrs. Dark smoky 

171 hrs. Rapidly developed dark 
smoky 

166 hrs. Moderate smoky 

166 hrs. Dark smoky 

166 hrs. Dark smoky 

195 hrs. Dark smoky 

195 hrs. Dark smoky 

195 hrs. Light smoky 

172 hrs. Dark smoky 

172 hrs. Light smoky 

167 hrs. Fairly dark smoky 
172 hrs. Dark smoky 


190 hrs. Dark smoky 

190 hrs. Moderate smoky 
167 hrs. Very slight change 
190 brs. No further change 
167 brs. Dark smoky 


B—Radiation by being sealed in a tube 6 mm. in diameter and 40 mm. long, into which 125 millicuries 
of radium emanation were introduced. All of the specimens fluoresced an orange yellow, quite similar 


to the fluorescence of many calcites under such radiations. 


when 98°% of the emanation had decomposed. 


The tube was opened three weeks later, 


SPEC. COLOR ORIGINAL SPECIMENS HEAT-DECOLORIZED SPECIMENS 
NO. CLASS RESULT RESULT 
12a ii Smoky black Smoky black 
1 ili Smoky black Smoky black 
21a Vv Smoky black Smoky black 
7 vi Smoky black Smoky black 
18 ix Smoky black Smoky black 
23 xil Smoky black Smoky black 


Practically no effect 


Practically no effect 
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The ccnclusion from these experiments is that rose quartz can 
not owe its color to the action of radioactive substances on white 
quartz. An added confirmation for this opinion is the fact that 
in Madagascar rose quartz is never associated with radioactive 
minerals, while smoky quartz often occurs with them.'* In Ontario 
smoky quartz is a constant associate of radioactive minerals.'? 
The usual action of radiations on quartz, then, is to produce the 
smoky color, though it must be noted that amethyst is also 
reproduced in this way on occasions, due to some difference in the 
quartz which is radiated. But the rose color has never been so 
produced. 


V. THE IMPURITIES PRESENT IN ROSE QUARTZ 


If the color of rose quartz is due to the presence of some finely 
divided impurity it would be expected that the amount of that 
particular substance present in the quartz would vary in propor- 
tion to the depth of the color. With this in mind, analyses for the 
oxides of all metals likely to cause such a color were made. 

Watson and Beard”? have published analyses of eight specimens 
of rose quartz; and they found the following average amounts of 
impurities: MnO 0.000423%, TiO: 0.003185, Fe203; 0.0274, and 
traces of CoO. Since they did not indicate the depth of color 
of their specimens, no conclusions in regard to the relationship 
between the amount of the various impurities and the depth of 
color can be made. Steiger™ found 0.0002% MnO in rose quartz 
from Creede, Colo. 

The method used for the analysis of rose quartz was suggested 
to the writer by Watson and Beard’s procedure. It differs from 
their method in- several minor features. The procedure outlined 
below is thought to be both accurate and relatively rapid. 

The quartz fragments are ground as finely as possible in an 
agate mortar.” A weighed portion is transferred to a platinum 


18 A. Lacroix. Minéralogie de Madagascar, II, 260. (Paris, 1922). 

19H. V. Ellsworth. Summ. Rept. Geol. Surv. Canada, (1922), pt. D, 51-70. 

20T. L. Watson and R. E. Beard. Proc. U.S. Nat. Museum, 53, 553-63, (1917). 

*1 Statement included in Watson and Beard’s paper. 

* Tf an iron mortar is used for the grinding, it is absolutely impossible to remove 
all the iron filings by magnets, large or small. If leaching with dilute acid is resorted 
to, part of the iron from the quartz itself may be removed, as it is to a large extent 
soluble in acids. The impurities introduced from the agate mortar are inconsider- 
able, being nearly pure silica, and extremely small in amount. 
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crucible, and thoroughly moistened with H2SQ., and HF added. 
The silica is volatilized by gently heating the crucible in anair bath 
or on a hot plate. Portions of HF are added from time to time 
to replace that driven off. When the SiO. has been volatilized, 
evaporation is continued until fumes of SO; appear. The solution 
is then washed into a porcelain casserole, evaporated, and the 
residue is fused with KHSO,.* This fusion is dissolved in 5% 
H.2SOg, and aliquot parts of the solution are used for the several. 
determinations to be made. Iron is most easily and accurately 
determined by titration with a weak permanganate solution. 
Manganese is oxidized to the permanganate by a minute’s boiling 
with a gram of KIOg, and colorimetrically determined. Titanium 
is estimated by the usual colorimetric method, with H,O.. A 
two gram sample was used in the determination of each of these 
metals, and the analyses were made in duplicate. In addition, 
loss on ignition (mostly water or CO, present as inclusions), and 
the total amount of solid impurities were determined, as well as 
Al2,O3, CoO, and LizO on certain specimens. Loss on ignition 
results may be somewhat high, due to the fact that the fine powder 
may have adsorbed moisture. Aluminum was precipitated as the 
hydroxide, and the precipitate purified by treatment with HF. 
Co was precipitated as the sulfide, and the precipitate gathered in 
a borax bead, whose color was compared with that of standard beads 
containing known amounts of CoO. The Li was separated from 
other alkalies, and the flame given by a drop of the concentrated 
solution, on a platinum wire, observed through a Merwin screen, 
was compared with the flame from a drop of standard solution. 


8 The silica may be volatilized in a wax beaker by treatment with HI and 
H.SO, for abouta week. The procedure is then the same as for the solution from 
the crucible. 

24 The evaporation and fusion may be carried through in the platinum crucible, 
but there are these disadvantages: (1) There is a loss of platinum from the crucible. 
(2) The KHSO, fusion is difficult to remove from the crucible, and must later be 
transferred to another dish to be dissolved. 

% The standard borax beads averaged 0.025 g. in weight. Their colors and the 
amount of CoO they contained were: 


5X10 gs. CoO Very pale blue (Ridgway 49 f-g) 
1105 Pale blue (50 f) 

DielOw Blue (51d) 

510° Dark blue (53 a) 


1x10 Very dark blue (53 j) 
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In table III are given the results of the analyses. The percent- 
ages of Mn, Ti, and Fe are stated in terms of MnO, TiO, and Fe20s, 
but this must not be taken to indicate that those are necessarily 
the valence states of the metals in the quartz. The specimens are 
arranged in the order of the depth of color, passing from class i, 
deep rose, to xiii, white. 


TABLE III. ANALYSES OF ROSE QUARTZ 


Loss on} Totat |TorTaL 
CoLor|SPEC) exo | TiO: | Fe:0:| CoO | LnO | Ax:03| 1cm1- | sonm |rupurt- 

Cu] TION |IMPURITIES| TIES 

i 30 =|0.0005%|0.004+4+%| 0.016%|—— —— 0.10%} 0.25% 0.35% 
li 12a 0006 .003 .008 |0.0001%| 0.00x%}| — 19 ne 41 
iii * . 0005 004 .022 |.0000+).0x—.00x| —— 323 .26 .49 
iii 9 .0002+] .003 .006 |—— — oe .29 54 
iv 8 0003 . 004 e010" | ———— me .13 .19 Bae 
Vv 20 . 0004 . 003 007 |.0001 .00x 06 a15 wae .37 
Vv 21a . 0004 . 006 007 |— ——— .20 17 sou 
vi 16 .0003 .003 .012. |}-—— — — ME ¥ J 13 .30 
vi 7 .0002+)| .002+ .006 0000+; —— .16 te .29 .46 
vi 28 .0002 003 006 |———— ——— == 15 as: .38 
vii 14 0002+) .003+ .006 a5 .20 ooo 
viii 11 .0002+) .003 006 |.0000+).0x—.00x; .12 £33 .18 ae | 
ix 18 . 0002 .003 .008 |—— — a4! old .38 
ix 10 0001+} .003+ .005 |—— —- —_— sa2 .28 .40 
ix 17 .0002+]| .003 .007 |—— — — o2k -18 .39 
ix 13 . 0003 .003 .007 |—— — —_ .19 oe x | .46 
x 19 . 0002 .003 + .004 | —— — — oh? eee! .38 
x 24 0002+] .003 .013. |—— — .16 re | vas 
xi 2 °| .0002 003 .006 0001 |.0x—.00x} .12 Pe Wj wt) Bs | 
xii 23 0002+] .002+ .012. |—— —_— .18 .20 .38 
xii 3 . 0002 003 .012) |-—— = — — a 
xiii 12b .0005 003 008 |.0001 00x as 14 cod Be] 
xiii 4 .0002+] .005 a pee 
xiii 21b | .0003+)| .006 . 007 -16 23S oa 
xiii 6 .0002 . 003 .19 2704) .39 

xiii 27 .0003+} .003 .008 none .00x mee 

xiii | 26 0002+] .003-+ — a, 


-++ =approximately 14 unity in the corresponding decimal place. e.g. .0002+ =.00025. 


Gold was tested for in 15 g. samples of three specimens (12a, 
1, and 11), with negative results. Negative tests were also obtained 
for U, Cr, and Ce on 40, 20, and 35 g. composite samples, 
respectively. 

The percentages for MnO and TiOs are very close to those re- 
ported by Watson and Beard. Iron in the writer’s analyses 
averaged somewhat lower than their results. This may be due to 
the fact that they ground their specimens in an iron mortar, and’ 
the removal of the iron afterwards by leaching with dilute acid 
may not have been complete. 
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A microscopic examination was made of all the specimens. The 
fragments were immersed in clove oil. In every case very long and 
slender needles of rutile were observed, but in small amounts; and 
liquid or gaseous inclusions, more abundantly. These observa- 
tions are in exact agreement with those of Watson and Beard. 
Apparently the presence of rutile inclusions in rose quartz is 
universal. Limonite stains are macroscopically visible on many 
specimens. 

Non-gaseous carbon compounds were searched for with negative 
results. The amount present, if any, is so small as to escape detec- 
tion. Five gram samples of two of the most deeply colored speci- 
mens, 12a and 1, were leached successively with hot water for 
3 hrs., hot dilute HNO; for 10 hrs., and hot concentrated H2SO, 
for 6 hrs. Each filtrate was boiled down, but none of them yielded 
a residue containing material of a carbonaceous nature. 

We may now consider the theories which have been proposed to 
account for the color of rose quartz, in their relation to the various 
impurities found to be present. The color has been ascribed to 
(1) manganese compounds, (2) titanium compounds, (3) carbon 
compounds and (4) to the action of radioactive substances on 
white quartz (see part IV). Rose quartz colored by inclusions of 
pink dumortierite, from Nevada, and by manganese silicate 
inclusions, from Sweden, have been previously mentioned. The 
true rose quartz, however, contains no inclusions of microscopic 
size to which the color might be due. 

Hermann” suggests that the color of rose quartz may be due toa 
manganese compound, present in solid solution or as sub-micro- 
scopic particles. Many text-books mention this as a probability. 
Fuchs?? found 1.0-1.5% TiO». in rose quartz from Rabenstein. 
Weinschenk?* strongly questions this result, for he was able to 
find only a trace of titanium on a 25 gram sample from that 
locality. He believes, however, that the color may be due to very 
small amounts of sesquioxides of Ti, Sn, or Zr. He has shown by 
experiments on pure synthetic corundum that a red coloration 
may be given by titanium. In his paper “Colloids in geologic 
problems” Hubbard’® makes the simple statement: ieee a LOS 


°>W. Hermann. Z. anorg. Chem., 60, 369-404, (1908). 
27 J. N. Fuchs. J. Chemie Physik, 62, 253-9, (1831). 
282, Weinschenk. Z. cnorg. Chem., 12, 375-92, (1896). 
29 Geo. D. Hubbard. Amer. J. Sci., 4, 95-110, (1922). 
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quartz owes its color to the absorption of colloidal Ti on its 
particles as they came together to build up the crystal. ee 
No authority is quoted. 

Berthier®® thought rose quartz contained an organic pigment. 
Carbon compounds were proposed by Kraatz Koschlau and 
Wohler*! to account for the color of amethyst and smoky quartz 
because those minerals were found to contain small amounts of 
CO, and H,O. On the same basis such a theory might as well be 
extended to rose quartz. Weinschenk®” vigorously opposed this 
idea, for though he granted the presence of C and H in quartz, he 
doubted very much that they were in such a combination as to 
produce the colors observed, since coloring matters are the exception 
rather than the rule among hydrocarbons. Such pigments are not 
members of the mineral kingdom. Watson and Beard* concluded 
that rose quartz was colored by an organic compound, “. . . the 
writers conclude that the color of rose quartz can not be attributed 
to an inorganic substance. ...’ They did not consider the 
inorganic impurities as capable of causing the color, and since the 
color of heat decolorized specimens was not restored by exposure to 
sunlight or radium radiations, they came to the conclusion that the 
pigment was organic. But the fact that the color was not thus 
restored does not necessarily imply an organic coloration. Such 
chemical reactions as oxidation, reduction, dehydration or loss of 
CO; from carbonates might easily account for the destruction 
of an allochromatic color by heat, and the color so destroyed would 
not be expected to return on the application of radiations. Since 
no carbon compounds were found by the writer in the most deeply 
colored specimens of rose quartz, this theory of the color will be 
dismissed, especially since no positive proof of the theory has ever 
been advanced. 

An examination of the analyses in table III shows that the 
amount of iron bears no relation to the depth of color. It must be 
present largely, if not wholly, as limonitic stains, which penetrate 
the crevices of the mineral. The amount of TiO: is very uniform 


80 Ann. Mines, [?], 10, 272; 13, 218; reference from Rammelsberg’s Mineral- 
chemie. Series number and year not given; probably 1st or 2nd series, 1816-31. 

*K. V. Kraatz Koschlau and Lotha Wohler. Minn. petr. Mitt., 18, 304-33, 
(1898). 


® E. Weinschenk. Minn. petr. Mitt., 19, 144-7, (1899). 
*% T. L. Watson and R. E. Beard. Proc. U. S. Nat. Museum, 53, 553-63, (1917). 


JOURNAL MINERALOGICAL SOCIETY OF AMERICA 87 


in all specimens from deep rose to white and it is undoubtedly to 
be accounted for by the observed rutile inclusions. It is interesting 
to note that specimens 21a and 21b, rose and white, which con- 
tained the highest amount of titanium, were decidedly bluish in 
tinge. This accords with a previous note by the writer,* in which 
attention is called to a rose quartz with abundant rutile inclusions, 
which had a more than usual bluish color as a result. Except in 
this indirect way, the TiO: in rose quartz can have no influence 
upon its color. In most specimens the amount is so small that 
even the effect of the rutile inclusions in imparting a slightly 
bluish tinge must be nearly nil. Cobalt is present in such small 
amount as to be hardly considered as a pigment. Of the coloring 
elements known to occur in rose quartz, only manganese is left. 
Table IV gives the average percentages of MnO for the quartz 
specimens arranged in groups by their color, classes i to xiii, and 
for the larger divisions based on the grades of Ridgway’s color 
scales. From this table as well as from an examination of Table III 
it is apparent that the amount of MnO in rose quartz does vary 
with the color, for it is most abundant in the deeper colored speci- 
mens, and decreases in the paler ones. While the MnO content 
increases in general with the depth of color of the rose quartz 
specimens, it must be noted that the six white specimens have 
somewhat more manganese than the palest specimens of rose 
quartz. This is interpreted by the writer as being due to tempera- 
ture conditions prevailing at the time of formation of the quartz. 
Bastin® states in speaking of the coarser Maine pegmatites ‘‘the 
portions characterized by high and by low temperature quartz” 
(formed above and below 575°) “‘are . . . intimately associated 
in the same pegmatite mass.”’ Heating to above 575° causes the 
decolorization of rose quartz (see part VIII of this paper). It is 
very reasonable to assume that a temperature above 575° would 
prohibit the production of the rose color, even though the potential 
pigment material was present. The balance of temperature above 
or below that point in coarse pegmatites is so delicate that one 
part of the mass could receive a color, while in a neighboring part 
the temperature would be high enough to keep the color from 
developing, even though this part contained as much of the color- 
ing ingredient. At the same time, if the color were produced, it 


4 Edw. F. Holden. Amer. Mineral., 8, 117-21, (1923). 
% FE. S. Bastin. U.S. Geol. Survey Bull., 445, 39, (1911). 
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would vary in intensity with the amount of pigment. This, the 
writer believes, explains the observed relations between the MnO 
content and the depth of color. 


TABLE IV. RELATION BETWEEN MNO CONTENT AND THE DEPTH OF COLOR IN 
ROSE QUARTZ 


COLOR NUMBER CF| AVERAGE |) Rrpcway’s | NuMBER CF | AVERAGE 
CLASS ANALYSES % MnO | COLOR CLASS ANALYSES % MnO 
i 1 0.0005 
Deep } ii 1 .0006 | 
rose | iii 2 0004 || 67” d-e 5 0.0004 
Iv 1 .0003 
Vv 2. .0004 
Bore esd 3 0002+ || 67’ 5 0003 
vii 1 00027 
viii 1 00027 
Pale ix 4 .0002 67’’g or paler 11 .0002 
rose x 2 .0002 
xi 1 .0002 
xii 2 .0002 | 
White xiii 6 0003 | White | 6 .0003 


There is no impurity visible microscopically to account for the 
Mn. The conclusion is justified from the analyses that the color of 
rose quartz is due to some compound of manganese. The valence 
must be determined from criteria given later. 


(To be continued) 


CENTRALLASITE FROM CRESTMORE, CALIFORNIA 
WiziaM F°. FosHac,! United States National Museum 


During the winter of 1921 the writer collected in the Wet 
Weather Quarry of the Riverside Portland Cement Company, at 
Crestmore near Riverside, California, a number of specimens of an 
unusual pegmatite. The pegmatite vein itself could not be 
located in the quarry face but the blocks on the quarry floor 
carried pegmatite cutting across limestone as well as contact rock. 
The veins were made up largely of feldspar with wollastonite, 
orange colored prehnite and massive greenish datolite. The 


‘ Published with the permission of the Secretary of thé Smithsonian Institution. 
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quartz of the pegmatite was wholly or in part replaced by a mineral 
that proved to be identical with the mineral centrallasite. This 
occurrence is, therefore, a second locality for this mineral. Excel- 
lent material was obtained for a determination of its chemical and 
physical properties. These show conclusively that centrallasite is 
distinct from any other mineral and should, therefore, be raised to 
the rank of a species. 

Centrallasite was originally described from Nova Scotia by 
Henry How.* But one specimen was obtained, a nodular mass 
made up of a yellowish waxy crust called cerinite by How; a central 
portion, bluish in color and resembling chalcedony, named cyano- 
lite; and an intermediate part, colorless, lamellar, with radiating 
structure—the centrallasite. A portion of this specimen is now 
in the collection of Colonel Roebling. This specimen was gener- 
ously placed at the writer’s disposal for comparison with the 
California material. Colonel Roebling’s specimen was obtained 
from How and is a part of the type specimen. This centrallasite 
had the following optical properties: Biaxial, negative; 2V small; 
a=1.535, B=1.548, Y=1.549. 

The centrallasite from California forms platy to compact masses 
between large feldspar individuals. The feldspar is pure white to 
gray in color and has a muddy and altered appearance under the 
microscope. The centrallasite often has a core of quartz or it 
fringes large quartz individuals. Under the microscope, ramifying 
veinlets cut through the quartz in all directions. The feldspar, 
however, is free of any centrallasite. The centrallasite is often 
intimately associated with the prehnite and datolite. 

The California mineral is pearly white when coarse or grayish 
white when fine grained. It has a decided platy cleavage. In the 
fine grained specimens the platy cleavage is not apparent and the 
mineral has a somewhat greasy luster. In the coarser material, 
plates up to 5 mm. across are aggregated into radiated masses and 
the luster is then pearly. For the determination of the physical 
and chemical properties the coarse platy material was carefully 
selected. The optical properties on this material correspond ex- 
actly to those of the original material. The cleavage plates show 
the emergence of the acute bisectrix, 2V=small; a=1.535; 


B=1.548; Y=1.549. 
The material for analysis was freed from adhering quartz and 


2 Edinburgh New Philosophical Journal, 10, 84, (1859). 
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showed upon microscopic examination but 1-2% of quartz. 
The analysis, made by standard methods, is given below. For 
comparison, an analysis by How is also given. 


ANALYSES AND RATIOS OF CENTRALLASITE 


CALIF. RATIOS Nova SCOTIA 
H.0 11.88 . 660 5x .98 11.41 
SiO, 57.00 .950 7X1.00 58.86 
Al,O3 0.26 1,414 
CaO 30.86 .551 41.02 27.91 
MgO 0.20 0.16 
K.0 —— 0.59 

100.20 100.07 


The analysis of the California material leads to the formula 
4 CaO. 7 SiO3.5 H.O. These ratios are closer to both the analyses 
of the California and Nova Scotia materials than those given by 
How, 2 CaO.3 SiO2.2H.O, and are believed to be the correct 
ones. Below these analyses are compared with the theoretical 
values for the two formulas. 


COMPARISON OF ANALYSES WITH CALCULATED VALUES 


IN=S3 CALIF. Fey a 2232 
CaO 29.2 30.9 30.5 34.1 
SiO» 59.1 57.0 57.2 34.9 
H.0 ey, 11.9 12.3 | 11.0 


The centrallasite fuses easily with intumescence to a clear 
blebby glass coloring the flame orange. It is soluble in hydro- 
chloric acid with separation of silica. H=2.5. Sp. Gr. 2.51. 

The relation of the centrallasite to the quartz of the pegmatite 
leaves no doubt but that it is the result of the action of calcium 
bearing waters upon quartz. This replacement of quartz accounts 
for the extremely “‘acid”’ nature of the silicate. The solutions that 
have formed the centrallasite are also responsible for the formation 
of the datolite and prehnite, and probably followed directly the 


crystallization of the pegmatite and are genetically connected 
with it. 
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PYRITE FROM TUCSON, ARIZONA 


Vincent L. Ayres, University of Arizona 


At the Arizona-Tucson copper mine near Tucson, Arizona, 
pyrite crystals remarkably rich in faces have recently been found. 
Many of the individual crystals show representatives of all seven 
“fundamental’’ forms, and some show a total of ten forms. The 
crystals are rather small, averaging between an eighth and a 
quarter inch. However, since they are disseminated rather thickly 
in the calcite seams, and since the faces are very brilliant as well as 
numerous, good groups have the scintillating effect of a cluster of 
faceted gems. 

The country rock at the mine is hard, dense, more or less ]ami- 
nated, and in places considerably brecciated. Cursorily examined, 
it would be named a silicified limestone. Thin sections, however, 
show it to be a much altered rhyolitic ash. In age it is middle or 
late Tertiary. Within this dense rock, as well as in its calcite 
scams, the pyrite occurs. When embedded in calcite, the side 
nearest the rock shows a rough surface with no suggestion of 
faces. The remaining three-quarters of the crystal is sharply 
developed. 

Noteworthy is the presence of five distinct crystal habits. Two 
of them are within the rock itself. Number I is the cube striated 
by the pyritohedron (120) but otherwise unmodified. Number II 
is the pyritohedron (140) and the cube in oscillatory combination. 
Quite different from the crystals embedded in calcite, these two 
habits are simple, are dull in lustre, and are completely bounded 
by striated faces. 

The simplest of the crystals in the calcite (habit number III) 
appear at first glance to be unmodified pyritohedrons (120); 
but examination under the binocular microscope invariably shows 
the presence of at least three other forms—(111), (112), and (124). 

Habit IV is cubic, (100) being modified by the four faces (120), 
(124), (111), and (112). An idealized drawing is shown in Figure iL 
The cube face is likely to be striated and terraced by the pytitohe- 
dron and diploid. Otherwise the faces are smooth and unstriated. 

Habit V, shown in Figure 2, is the commonest of the five. The 
octahedron is the most prominent face, with six other ‘“‘funda- 
mental” forms usually determinable with the ordinary pocket lens. 
Ten crystals of this habit were measured on the Goldschmidt 
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goniometer and twenty more were examined under the binocular 
microscope. Twelve forms were positively identified. They are 
the cube (100); the pyritohedron (120); the dodecahedron (110); 
the trapezohedrons (112), (113), (114) and (334); the octahedron 
(111); the trisoctahedron (122); and the diploids (124), (123), 
and negative (345). The narrow trapezohedron belt between (112) 
and (001) is rounded and striated and shows traces of faces besides 
those mentioned. A similar trisoctahedron belt, (122) to (110) is 
likewise rounded and striated, but the commoner effect here is to 
eliminate (110) as a distinct face. The position of the positive 
diploids is sometimes occupied by a rounded corner which gives 
as a signal a triangular blur, ten degrees ona side. The octahedral 
faces may be terraced by the trapezohedron (112) and the trisoc- 
tahedron (122). In general, though, the faces are free from stria- 
tions or etchings. The average number of forms per crystal is 
seven, with a minimum of five and a maximum of ten. (The two 
forms not always developed are the dodecahedron and the trisocta- 
hedron.) The only distortion at all out of the ordinary is one in 
which three of the cube faces are suppressed, the symmetry then 
simulating that of the tourmaline class. 

To put on record, then, Type V (the occurrence of the seven 
“fundamental” forms on one crystal) is the object of this short 
note. 


Figure 1. Type IV. Cube, c, (100); Pyritohedron, e, (120); Diploid, y, (124); 
Octahedron, , (111); Trapezohedron, g, (112). 

Ficure 2. Type V. Cube, c, (100); Pyritohedron, e, (120); Diploid, y, 
(124); Octahedron, p, (111); Trapezohedrons, g, (112) and m, (113); Trisoctahe- 
dron, 4, (122); and Dodecahedron, d, (110). 
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NOTE ON OCCURRENCE OF STRUVITE 


Mary W. Porter, Oxford, England 


Professor Palache described a new mode of occurrence of struvite 
in a recent number of this journal (vol. 8, No. 4, April, 1923, 
pp. 72-73). Another occurrence of the same substance was brought 
to my notice a short time ago. Some small crystals (about 1 mm 
by 3 mm) were handed to me for the purpose of identification. 
These had been found in the lungs of a subject dissected by Miss 
Chance (Department of Human Anatomy, University Museum, 
Oxford). 

The crystals were very poor, but a few measurements were 
carried out on the Goldschmidt Two-circle Goniometer. The 
results were communicated to Mr. T. V. Barker (Lecturer in 
Chemical Crystallography, Oxford) who identified the substance 
by the Fedorov method as struvite. A chemical test was subse- 
quently carried out by Miss E. Ewbank (The University Chemi- 
cal Laboratories, Oxford) and this agreed with the above 
determination. 

The crystals showed two habits (see Figs. 1 and 2) similar to 
those illustrated in Dana. The forms are as follows: 6(010), 
a(100), m(110), 2(120), s(011) and p(101). 


Dice: 
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MEASURED CALCULATED 
gy m(110) 61°34’ 61°16’ 
yg n(120) es Oe ADD 
p s(011) 31°58’ 2 bah 
p p(101) 46°19’ 48°35’ 


NOTES AND NEWS 


Corrections. W. I’. l’osuac. 

I wish to correct two errors that have appeared in my papers. In the descrip- 
tion of priceite from Furnace Creek, on page 11 of vol. 9, the character of the 
mineral is given as optically positive. This should read negative. In my paper on 
plazolite, page 184, vol. 5, the index of refraction of plazolite is erroneously given 
as 1.710. The correct value is 1.675. 


According to Science News platinum has been discovered in the Transvaal in 
quantities which are expected to be large enough to reduce substantially the price 
of this metal. The deposit is located in the Waterberg district, about 100 miles 
north of Johannesburg. The lodes are known to extend a distance of 10 to 15 miles. 
The yield is very variable. The ore averages about 9 oz. troy to the ton, although 
some samples have produced as high as 137 oz. 


A recording micrometer for rock analysis was recently described by Chester K. 
Wentworth (J. Geology, 31, 228-232, 1923). This instrument, which can be at- 
tached to the stage of a microscope, will measure one to five component minerals, 
record and add the results in a single operation. An attempt is being made to 
make this convenient instrument available to those interested in quantitative 
petrography. If a mwmber of orders are received its manufacture will be undertaken. 
The price will be approximately $75 each. Those wishing to place an order are 
urged to do so promptly and address Eberbach & Son Co., Ann Arbor, Michigan. 


Professor W. Vernadsky, who is at present in Paris, is desirous of obtaining 
reprints of articles by American mineralogists. His address is: 7 Rue Touiller, 
Paris V, France. 


Dr. Wallace Goold Levison of Brooklyn, a prominent mineral collector, died 
on March 9th. He was corresponding secretary of the New York Mineralogical 
Club. 


It is reported (Science Vews, March 21, p. XIV) that a large deposit of soapstone 
has been found on the shores and islands of Trap Lake in the Kenora district, 
about 200 miles east of Winnipeg. The deposit outcrops from 8 to 15 ft. above the 
surface and is estimated to contain more than 1,000,000 cubic feet of the material 
above the water level. 


Mr. Ernest E. Fairbanks is at present employed as mineralogist at the Rare 
and Precious Metals Experiment Station, Reno, Nevada. 
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PROCEEDINGS OF SOCIETIES 
NEW YORK MINERALOGICAL CLUB 


Regular Monthly Mccting of January 16, 1924 


A regular monthly meeting of the New York Mineralogical Club was held in the 
East Assembly Room of the American Museum of Natural History on Wednesday 
evening, January 16, 1924. The President, Dr. George F. Kunz, presided. There 
was an attendance of 18 members. There being no available reports from Com- 
mittees, the President introduced the speaker of the evening, Dr. Edmond Otis 
Hovey, who delivered an address on the Geysers of New Zealand and Their Deposits. 

The speaker described the geographical location of the geyser and hot spring 
area in the North Island and touched on the physical geography and scenery of the 
two Islands. He outlined the limits of the geyser region as stretching about 150 
miles north-northeastward and as averaging about 20 miles wide. In this area there 
are many thousands of hot springs some of which are true geysers as distinct from 
mud volcanoes and “‘paint pots.’’ The volcanic activity of the region began in the 
Tertiary period. Touching on the scenic aspects of the island the speaker drew 
attention to the cone of Mt. Egmont as rivaling that of Fujiyama in beauty. Passing 
to the lantern slides, Dr. Hovey described some of the principal geysers in the 
national park just to the south of Rotorua at Wairakei, and at Taupo. The geysers 
of the Whakarewarewa group in the vicinity of Rotorua are irregularly active, 
throwing water to heights which for the most part vary from 10 to 20 feet, but two 
of them erupt to heights of 80 or 90 feet. 

The geysers of the Wairakei group are small but frequent in their action. None 
of them throw a column of water more than 25 feet high. The Crows Nest Geyser, 
an isolated vent near Taupo, erupts a small column of water to a height of 80 feet 
for about 20 minutes, at 4 hour intervals. Eighteen miles southwest of Rotorua 
is located the great Waimangu Geyser which broke out after the volcanic outburst 
of 1886 and remained in activity for 30 years, throwing up a column of water from 
900 to 1500 feet in height. Its last eruption occurred in 1916. 

The waters of these geysers and hot spring are highly mineralized. Most of them 
carry much silica in solution and some of them show a considerable content of 
sodium bicarbonate. The most common salts are the sulphates and chlorides of 
sodium, potassium, calcium, magnesium, aluminium and iron, and bicarbonates of 
sodium, calcium and magnesium. The speaker also showed several slides of the 
Yellowstone geysers and drew some striking and interesting comparisons between 
them and those of New Zealand. 

At the close of his address a vote of thanks was tendered to Dr. Hovey for his 
interesting and valuable paper. Mr. Whitlock then exhibited two rare mineral 
species recently acquired by the collection of the American Museum of Natural 
History through the gift of Professor W. Spencer Hutchinson. These comprise 
fine specimens of sincosite, a recently discovered hydrous calcium vanadyl phos- 
phate from Sincos, Peru, and melanovanadinite, a new vanadium mineral from the 
Minas Ragra locality. He also drew attention to the pamphlet on the Final 
Disposition of Some American Collections of M inerals recently published by Dr. 


Frederick A. Canfield. The meeting adjourned at 9:15. 
Hersert P. Warrock, Recording Secretary. 
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PHILADELPHIA MINERALOGICAL SOCIETY 
Academy of Natural Sciences, February 14, 1924 

A stated meeting of the Philadelphia Mineralogical Society was held on the 
above date with the president, Mr. Vaux, in the chair. Seventeen members and 
three visitors were present. 

Mr. Charles W. Hoadley addressed the Society on “Mineral Collecting in New 
Jersey.’ A hypothetical auto trip starting from Philadelphia and including the 
principal localities was described, with data regarding the minerals, their associa- 
tion, and mode of occurrence. Of chief interest were the Bergen Hill localities, 
Paterson, Franklin, and Moore Station. The talk was illustrated with numerous 
maps, photographs, lantern slides, and specimens. 

Mr. Trudell described a visit with Mr. Gordon to view Col. Roebling’s collec- 
tion. He described a large section of a topaz crystal measuring over three deci- 
meters across, and two beautifully twinned chrysoberyls from Brazil, lately 
acquired by the Colonel. 

SAMUEL G. GorRDON, Secretary. 


NEW MINERALS: NEW SPECIES 


CLASS: HALIDES. SUB-CLASS: HYDROXYHALIDES. DIVISION. 
R” :CL:0:0H =4:2:2:2: 
Chloroxiphite. 

L. J. SPENCER and E. D. Mountatn: New lead-copper minerals from the 
Mendip Hills, Somerset. Min. Mag., 20, (102) 67-92, (1923); this mineral pp. 
75-77. 

Name: From the Greek chloros,green,and xiphos, a blade or straight sword, may 
be pronounced either chloro-ziphite or chloroxi-phite, the latter suggesting the 
composition (an exychloride). 

CHEMICAL PROPERTIES: Formula, 2PbO.Pb(OH)2.CuCls or CuPb3Cl:(OH)20>. 
Theory Pb 75.6, Cu7.7, Cl: 8.6,0 5.9, HO 2.2, sum 100.0%. Analyses by E.D.M. 
gave Pb 75.34, 74.10, Cu 8.71, 8.37, Cle 7.19, 8.97, O 6.38, 5.79, H2O 2.56, 2.52, 
sums 100.18, 99.75%. Methods of analysis are given. No H:0 is lost at 110°, 
but all escapes below 250°. On soln. in HNO; the Cu dissolves first, then the Pb 
slowly. The constituents were weighed as AgCl, PbSO, and CuO. 

Qualitatively gives the usual reactions for the constituents. In closed tube 
decrepitates, gives off PbCl, fumes, and melts to brown liquid which becomes 
green and glassy on cooling. 

CRYSTALLOGRAPHIC PROPERTIES: System, monoclinic, with angle 8 near 63°; 
elongated on axis 6. Habit thin blades up to 3X1cm.X1mm. Cleavage perfect 
on ¢, less so on a. Resembles epidote in crystallography and color. 

OPTICAL PROPERTIES: Refractive indices and birefringence both high. Biaxial, 
negative, with axial angle in oil 80°; plane of optic axes perpendicular to plane of 
symmetry and acute bisectrix near axis c. Flakes lying on c show tilted figures in 
convergent light; and in ordinary polarized light striking pleochroism, bright 
emerald green lengthwise and yellowish brown crosswise. 

PHYSICAL PROPERTIES: Color, dull olive to pistachio green; luster, resinous to 
adamantine; streak, characteristic pale greenish yellow. Brittle and friable; 
H.=23. D.16/4=6.763. 
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OccuRRENCE: Piercing crystals of mendipite from Higher Pitts, Mendip Hills. 
Discusston: A well defined species. b. T. W. 


CLASS: HALIDES. SUB-CLASS: HYDROXYHALIDES. DIVISION: 
R”’:CL:(OH) =3:2:4. 
Diaboleite. 

L. J. SPENCER and E. D. Mounta, of. cil.; this mineral, pp. 78-80. 

Name: Lacking sufficient material for a more complete investigation, which 
might throw light on the boleite problem, is named from the Greek dia, apart, and 
the name boleile. Pronunciation presumably diabole’-ite. 

CHEMICAL PROPERTIES: Formula, 2Pb(OH)2.CuCl: or CuPb2Cl,(OH)s. Theory 
Pb 67.2, Cu 10.3, Cl, 11.5, O 5.2, H2O 5.8, sum 100.0%. Analysis by E. D. M. 
(on 0.12 g.) gave Pb 66.93, Cu 10.31, Clz 10.89, O 5.29, H.O 6.14, sum 99.56%. 
Analyzed like the preceding mineral. Qualitatively resembles the latter, but does 
not decrepitate. 

CRYSTALLOGRAPHIC PROPERTIES: System, tetragonal; c=0.95; angle 001:101= 
433°. Habit, tabular with the forms c (001), @ (100), e (101), and o (307); crystals 
poor, barely 1 mm. across. Cleavage perfect on c. 

OPTICAL PROPERTIES: Refractive index by prism method 1.98. Uniaxial, —. 
Marked dichroism with w deep blue, e, very pale blue. 

PHYSICAL PROPERTIES: Color, bright sky blue; luster, brilliant; streak, pale 
blue. Brittle; H.=2}. D.18/4=6.412. 

OccuRRENCE: Intimately admixed with chloroxiphite. 

Discussion: Distinctness seems probable, but relationship to the boleite group 
is obscure. i. T. W. 


REDEFINITIONS OF SPECIES 


CLASS: HALIDES. SUB-CLASS: OXYHALIDES. DIVISION: R”:Cl1:0= 
Bales 
Mendipite. 

Giocxrr, 1839; new data furnished by SpeNcER and MOounrTatn, op. cit., 
pp. 70-75. 

CHEMICAL PROPERTIES: Accepted formula firmly established by new analysis 
on pure material (E. D. M.): Pb 85.87, Cl: 9.35, O 4.53, sum 99.75%. 

CRYSTALLOGRAPHIC PROPERTIES: New measurement of axial ratio a:b gave 
0.8002:1; cleavage angle 77°20’. 


PHysIcaL properties: New detn. of D gave (16/4) 7.240. 
Dy a WV. 


CLASS: OXIDES. SUB-CLASS: DOUBLE OXIDES. DIVISION: Re Rees 
Crednerite. 


RAMMEISBERG, 1848; redescribed by SPENCER and Mountatn, op. cil., pp. 
86-88. 

CHEMICAL PROPERTIES: Previous analyses have been imperfect, and the usually 
accepted formula is erroneous. Correct formula, CuMnzO, or Cu0.Mn20s; theory 
CuO 33.5, MnO 59.8, O 6.7, sum 100.0%. Analysis on material from which part 
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of the carbonate impurities had been removed by dilute HNOs (by E. D. M.) 
gave: CuO 36.57, MnO 54.40, O 6.22, H.O+CO; 1.88, PbO 0.88, sum 99.95%; 
after removing 6.10% malachite and 1.0% cerussite, this gives: CuO 34.68, 
MnO 58.62, O 6.70, sum 100.00%. 

PHYSICAL PROPERTIES: Corrected D (16/4) =5.03. 

OccuRRENCE: Present in considerable amount on the outside of nodules of lead 
ore from Higher Pitts. bad WAR 


CLASS: OXIDES. SUB-CLASS: DOUBLE OXIDES. DIVISION: R”:R’” =1: 2. 
Trevorite. 


Crossr, 1921. Redefined by T. L. WALKER; Trevorite, a distinct mineral 
species. Contrib. Canad. Min., (1923); Univ. Toronto Stud., Geol. Ser., 16, 53-54, 
(1923). 

CHEMICAL PROPERTIES: Formula, NiO.Fe2O3; or NiFe2O,; theory, NiO 31.9, 
Fe20; 68.1, sum 100.0%. Analysis by E. W. Todd on materia] found by E. Thom- 
son to be mineragraphically uniform, and partially purified from associated nickel- 
iferous talc or serpentine, gave: NiO 29.71, FeO 1.96, MgO 0.24, FeO; 66.24, 
SiO2 1.40, H2O 0.36, sum 99.91%. On deducting impurities the agreement with the 
theory is excellent. 

PHYSICAL PROPERTIES: Color black with greenish hue; luster metallic; streak 
black. Very strongly magnetic. H.=5; sp. gr.=5.165. 

Discussion: The original review of this mineral in this journal (8, 37, 1923) 
was based on an incomplete description, including an imperfect analysis. On the 
principle that new species can not be accepted until reasonably dependable data 
concerning their homogeneity are available, it was classed as doubtful. The 
present paper furnishing adequate evidence as to the distinctness of the mineral, 
it may now be raised to species rank, and placed in the spinel group. Be ews 


CLASS: CARBONATES. SUB-CLASS: HYDROXY-CARBONATES. DIVI- 
SION: R&(CO3)-H:0=3:2-2. 


Hydrocerussite. 


NORDENSKIOLD, 1877; new data furnished by SPENCER and MOUNTAIN, op. cit., 
pp. 80-85. 

CHEMICAL PROPERTIES: Accepted formula now definitely based on analysis of 
natural material (E. D. M ): PbO 86.52, 86.43, CO; 11.21, 11.32, HO 2.33, 2.00, 
Cl, 0.27, 0.32, sums (less O=Clz) 100.17, 100.00%. The Cl appears to be iso- 
morphous with (OH). The H:O goes off only above 200°, completely at 250°. 

PHYSICAL PROPERTIES: New detn. of D gave (25/4) =6.80. 

OccURRENCE: Fairly common in the Mendip Hills, although not previously 
recorded from there. ETS We 
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ABSTRACTS 


GALENOBISMUTITE FROM A GOLD-QUARTZ VEIN IN BOISE CO. 
IDAHO. Eart V. SHANNON. J. Wash. Acad. Sci., 11, 298-300, (1921). 

Belzazzar Mine in the Quartzburg district is a second locality for this rare 
mineral. Here it is found with quartz and pyrite as associates. A partial analysis 
leads to the formula PbBioSy. 195 185 28t. 


SOME MINERALS FROM THE OLD TUNGSTEN AT LONG HILL IN 
TRUMBULL, CONN. Eart V.SHannon. Proc. U.S. Nat. Museum, 58, 469-82, 
(1921). 

The author found: marcasite, sphalerite, garnet, pyroxene, phlogopite, tourma- 
line, hornblende, fluorite, prochlorite (analysis gave formula 2FeO.2MgO.AlOs. 
2Si0;.2H2O, a 1.621, B 1.618, y 1.618, a-y .005); a similar prochlorite from D. C. 
gave a 1.606, 8 1.606, + 1.610; epidote (analysis, forms present are a, ¢, 0, , é, S, i, 
r, 1, f, N, w, x, ¢, Q, opt. detn.); topaz, margarodite (analysis, a 1.549, B 1.579, 
y 1.590); margarite (analysis, a 1.620, 8 1.629, y 1.630). 19), 185 Jel 


NATIVE ANTIMONY FROM KERN CO., CALIF. C. H. BEure, Jr. 
Am. J. Sci., 2, 330-3, (1921). 

The locality is along Erskine Creek. With the native antimony are some 
unidentified and doubtfully identified alteration products. The latter are valen- 
tinite and stibiconite. 18), 18, 18 


THE CALLVILLE WASH COLEMANITE DEPOSIT. Hoyr S. Gate. 
Eng. Mining J., 112, 524-30, (1921). 

The deposit is in Clark Co., Nevada. The colemanite occurs in large lenticular 
beds of Tertiary age which resemble deposits of thermal springs. The outcrop is 
exposed for about 3000 ft. A. S. WILKERSON. 


FLUORSPAR DEPOSITS OF MADOC DISTRICT, NORTHERN ON- 
TARIO. M.E. Witson. Canadian Mining J., 42, 887-92, (1921). 
The fluorspar deposits of the Madoc district occur in veins occupying fault 


fissures, of post-Ordivician age. The gangue is chiefly barite and calcite. 
A. S. WILKERSON. 


THE FIRST OCCURRENCE OF DUMORTIERITE IN MEXICO. E. 
Wirticu. Bol. minero (Mexico) 12, 319-21, (1921). 

A NEW OCCURRENCE OF DUMORTIERITE IN GRANITE AT GUAD- 
ALCAZAR, NORTHERN MEXICO. E. Wirricu anv J. Krarzert. Centr. 


Mineral. 648-50, (1921). 
Ultramarine blue dumortierite is associated with quartz, muscovite, and 


topaz in this new locality. 13, JO,J35 


REALGAR AT MATRA (CORSICA). J. Orcet. Bull soc. franc. min. 44, 


98-104, (1921). , 
A vein of granular realgar occurs in altered basic rocks, associated with dolomite 


(sp. gr. 2.904, 3.71% FeO). Several crystals were measured. E. F. H. 
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MINERALS OF LAZIO. MELILITE AS INCLUSIONS IN PEPERINO. 
F. Mitiosevicu. Atti accad. Lincei, [5] 30, i, 80-4, (1921); thru Chem. Abstr. 
15, 2810. 

Clear bright crystals of melilite were found in the peperino used for foundations 
at Villa Volterra, Albano. An analysis and crystal measurements are given (¢:¢= 
1:0.45643). I oa fd 8 6 


A NEW CLASSIFICATION OF THE SULFO-SALT MINERALS. Epcar 
T. WHeRRY AND Wituiam F. Fosnac. J. Wash. Acad. Sci. 11, 1-8, (1921). 

This is a classification similar to that of the sulfides and related minerals 
(J. Wash. Acad. Sci: 10, 497). Minerals containing both uni- and bi-valent metals 
are classed as double compounds rather than as isomorphous mixtures. Certain 
instances of high S content are interpreted as due to a higher state of oxidation of 
the metal rather than of the non-metal. E.. F. H. 


THE ABSORPTION OF GASES BY CHABAZITE. R. NACKEN AND W. 
Wourr. Centr. Mineral., 364-72, 388-94, (1921). 

An apparatus for measuring the volume of gas absorbed by a dehydrated 
mineral is described. Dehydrated chabazite strongly absorbed air, N, CO2, and 
illuminating gas. For instance, in one expt. chabazite took up 14 times its own 
volume, or 1.3% by wt. of N. The effect of varying physical conditions is dis- 
cussed. gO ed 5 


THE STATE OF COMBINATION OF WATER IN HEULANDITE. A. 
BEuTELL. Centr. Mineral., 694-702, 721-34 (1921). 

Under suitable conditions the dehydration and rehydration of heulandite 
take place in such a way that the temp.water content curves are step-like. The 
mineral contains 11 (25.5) molecules of water, and all are present as hydrates. 


LAZULITE FROM GRAVES MT., GEORGIA, WITH NOTES ON OTHER 
OCCURRENCES IN THE UNITED STATES. Tuomas L. Watson. J. Wash. 
Acad. Sci., 11, 386-91, (1921). 

Lazulite occurs at Graves Mt. irregularly distributed in itacolumite. Its 
crystals are acute pyramidal and frequently twinned. The color is azure blue, 
becoming paler on alteration. It is pleochroic with Z=Y>X, opt. —, 2V large, 
a 1.604, 8 1.633, y 1.642, disp. slight p<». An analysis shows this lazulite to be 
unusually high in CaO (3.30%). (See Am. Min. 8, 38.) 1A oe 1 


COSALITE FROM ONTARIO. T. L. Watxer. Univ. Toronto Studies, 
Geol. Ser., 12, 5-10, (1921). 

The first Canadian occurrences of cosalite are in McElroy township and the 
Cobalt district. In the first locality it occurs in crystals, or in nodular masses up 
to 7 lbs. in weight. At Cobalt it is associated with silver. Four analyses are 
given. A. S. WILKERSON, 

RAMMELSBERGITE FROM COBALT, ONT. T. L. Waker anp A. L. 
Parsons. Univ. Toronto Studies, Geol. Ser., 12, 27-31, (1921). 

Rammelsbergite occurs at the Silver Bar, Hudson Bay, and Temiskaming 


mines, intimately associated with other metallic minerals. Analyses and mineralo- 
graphic detns. are included. Et Fa He 


